Introduction
Duchenne muscular dystrophy is a serious X-linked disorder associated with progressive muscle wasting and weakness. The cause is unknown, but evidence is accumulating of a widespread membrane defect demonstrable not only in muscle tissue but also in lymphocytes and erythrocytes.
We have reported' that in muscle from male fetuses at risk for Duchenne muscular dystrophy the proportion of fibres that stain darkly with eosin and are therefore referred to as eosinophilic fibres-is appreciably increased. Since eosinophilic fibres were present in the absence of gross histological changes (for example, necrosis and phagocytosis), we concluded that the increase in these fibres must be one of the earliest structural change's in the disorder. Here' we report that these same muscle fibres contain increased intracellular calcium, which therefore suggests that this is an early biochemical change in the disorder. Since increased intracellular calcium would account for many of the membrane abnormalities, and even some of the clinical features'associated with this disease, this may be related to the primary defect.
Methods
Material from normal male fetuses was obtained at the time of therapeutic abortion in cases with no history of any neuromuscular disorder, and from at-risk male fetuses after therapeutic abortion in mothers at high risk of having an affected son. The gestational ages ranged from 14 to 21 weeks in both groups. Pregnancies were terminated by either hysterotomy or prostaglandin, and, at least in controls, the method of termination did not appear to affect the proportions of eosinophilic fibres and muscle fibres containing increased intracellular calcium, which were also unrelated to gestational age.
Specimens of quadriceps muscle were obtained as soon as possible after termination and fetal death. Transverse cryostat sections were stained with haematoxylin and eosin. Serial 10 Fm sections were also stained for calcium (by using alizarin red S2 and a fluorescence method with pentahydroxyflavone (Morin)3) and for ferric iron by using Perl's method.' Methods for determining muscle-fibre size and the proportion of'eosinophilic fibres have been reported.5 Only the central areas of each section were studied to avoid artefacts, which are commoner toward the periphery of sections. FIG 1-Serial sections of muscle from patient presenting as early case" of fibres containing increased intracellular calcium, however, were greater in these two at-risk fetuses than in the controls ( 
Results
Muscle tissue (adductor longus) was examined from a 7-year-old patient presenting as an early case of Duchenne muscular dystrophy, which showed an appreciable increase in the proportion of those fibres defined as large, dark-staining eosinophilic fibres. Staining of serial sections showed that these fibres contained increased intracellular calcium (fig 1) . They did not, however, appear to contain increased amounts of iron.
In two at-risk fetuses (B118, B132) previously considered to be abnormal with increased proportions of eosinophilic fibres,' serial sections showed that most of these eosinophilic fibres also contained increased intracellular calcium (fig 2) . Occasional muscle fibres that appeared histologically normal, in both at-risk and normal fetuses, also sometimes contained increased calcium. The proportions of In their histological and histochemical studies Bodensteiner and Engel6 showed an increased proportion of non-necrotic muscle fibres containing increased intracellular calcium in biopsy specimens from patients with Duchenne muscular dystrophy compared with controls and patients with various other neuromuscular disorders. We found similar fibres in an early case of Duchenne muscular dystrophy as well as in muscle from two at-risk fetuses presumed to be affected. Since in the fetal material no gross histological changes (for example, necrosis and phagocytosis) were evident, increased intracellular calcium is apparently a very early biochemical change in the disorder. An increase in the calcium content of muscle nuclei7 and mitochondria8 in dystrophy has been reported, and mitochondrial calcium overload has been suggested as a possible mechanism for cell necrosis in muscle diseases. 9 The various membrane changes that have been reported in Duchenne muscular dystrophy might be accounted for by increased intracellular calcium; these include echinocyte formation,0 11 increased potassium efflux"2 13 
